Section of Urology 437 would frequently relieve tension. On the previous day he had seen a man, now aged 80 or so, who had been resected eighteen years ago. He had now a gigantic prostate but a virtually normal urinary stream. He hoped that this very promising work would be confirmed.
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Mr. A. W. Badenoch said that the paper brought out histologically in the very considerable series of mortuary cases a fact which had been held clinically, namely that the obstructive factor at the bladder neck was often a muscular bar and the effects of this obstruction were usually much greater than with a large adenoma. Minimal resection would often relieve these tight bladder necks. He recalled one case of overflow retention, in whom the residual urine was 5 pints 15 oz. There was a bar at the bladder neck from which he took away tissue to the amount of 2 grammes, together with the top of the bladder, and the residual urine at the end of three weeks was 2 oz. In another case, a man of 26, with 32 oz. of residual urine and bilateral dilated ureters and pelves, he removed less than I gramme of tissue from the bladder neck, following which the man had no residual urine and the condition of the bladder, ureters and kidneys returned to normal. In each of these cases the tissue which had been removed was muscle. The ingenuity which Mr. Wallace has so frequently shown was well demonstrated by his machine for estimating the pressure in the urethra and bladder.
Mr. Innes Willams said that there were two points he would like to raise: The first was embryological. He had recently reviewed the evidence and did not think it was established that the trigone was derived from the mesoderm of the Wolfflan duct; moreover, all the muscle was of mesodermal origin, and an embryological differentiation between the muscle of the trigone and the muscle of the rest of the bladder was not justified.
The second point concerned the activity of muscle in the wedge excised from the bladder neck after prostatectomy. This must contain a portion of the trigone muscle which, being innervated by the sympathetic, would naturally respond to adrenaline. This should be distinguished from the detrusor fibres which encircled the bladder neck. The function of the sympathetic was obscure, since at ejaculation it was apparently responsible for closing the internal sphincter, whereas its action upon the trigone muscle was presumably the reverse.
Mr. Hugh Donovan said that Thomson Walker had stated in his textbook that the average weight of the prostates he removed was 2 oz. The speaker was surprised by this because although the average weight of the prostates he removed was also approximately 2 oz., he resected perhaps 50%, and these were much smaller.
We should remember the effect of drugs used for other purposes on the musculature of the bladder neck; for example, it was possible that the new hypotensor drugs (hexamethonium bromide, &c.) might cause retention.
The speaker had stated that there was no evidence of an internal sphincter in the greyhound.
If this were so, how could he explain the mechanism of the ejaculation of semen in this animal?
Mr. D. M. Wallace, in reply, said that he had tried various drugs in an attempt to find a satisfactory one for relaxation of the bladder neck muscle. Many of the recently publicized blood pressure lowering drugs acted by blocking the nerve transmissions at the synapses in the ganglia and therefore would weaken the detrusor as well as the bladder neck muscle. There were, however, drugs of an adrenolytic type which were non-toxic, prevented the response to adrenaline in vitro and appeared to be of value in increasing the stream in prostatic patients. These drugs had been used in Switzerland to facilitate the passage of catheters in cases of retention. Whether there would be one sufficiently effective to relieve retention without having to use a catheter was a question that had still to be solved.
The physiology of ejaculation was still one of the little-known chapters and a very largely neglected one. Rose of Manchester had been doing a lot of work on the-subject and believed that after a thoracolumbar bilateral sympathectomy a normal orgasm was possible but that there was no ejaculation although occasionally a few sperms could be recovered from the urine. It would appear that the orgasm is a central effect and sympathectomy acted by interrupting the motor pathway. Rose also had been measuring pressures in the posterior urethra and found that the pressure required to force the "internal sphincter" was often reduced after a satisfactory sympathectomy. The pressure, however, was never reduced to zero so there were possibly two different mechanisms, urinary and sexual, responsible for the tone of the bladder neck. SOLrrARY cyst of the kidney must, at the outset, be distinguished from polycystic disease, from the numerous tiny retention cysts so commonly found in chronic nephritis, and from the specific cystic conditions of the kidney, such as hydatid disease, dermoid cysts, cystic degeneration of tumour and tuberculous cavitation. It must also be distinguished from hydrocalycosis in which a cyst-like cavity is found which communicates with the pelvicalyceal system by a narrow opening or channel. The true solitary cyst never communicates with pelvis or calyces. It is generally found in the renal cortex and usually the greater part is projecting from the surface of the kidney, whether the cyst be small or large, and these cysts may vary in size from a diameter of only 1 cm. to the enormous specimen reported by Carling (1934) which contained over 25 pints. Less commonly the cyst is in close relationship with the renal pelvis. These parapelvic cysts are usually small, from 2 to 5 cm. in diameter.
The cyst wall is generally composed of fibrous tissue lined with a single layer of flat endothelium, but, in the larger cysts, the endothelial lining is frequently absent over many areas. Fig cavity is in direct contact with fibrous tissue, outside which is compressed renal parenchyma; and it is worth noting that there is no plane of cleavage between the cyst wall and the renal tissue, a constant finding with cortical cysts which explains why they cannot be shelled out.
(Rarely the less common parapelvic variety may have a cleavage plane between them and the kidney substance and so can be enucleated.) Also in Fig. 1 can be seen a large artery which is almost completely occluded by an obliterating endarteritis, and, as will be seen later, this may be of some significance in the etiology.
It is usually stated that cysts are found more commonly in the lower pole than in any other part of the kidney. This I believe to be a misconception due to the fact that lower pole cysts are much more likely to be found clinically than those at the upper pole.
The cyst contents are usually a simple serous fluid, though sometimes there may be a considerable quantity of blood. Many authors have insisted on an absolute distinction between serous and hemorrhagic cysts, but I must agree with Munger (1932) who maintains that the distinction is artificial. The rare hmmorrhagic cysts are simple solitary cysts into which bleeding has occurred.
In about 40 % of cases this condition is associated with other kidney lesions. The most frequently associated lesion is chronic nephritis-the least common being tuberculosis, of which I could find only two examples in the entire literature, but the most important is undoubtedly malignant tumour, which is found in 7°/ of all solitary cysts. A very good example is shown in Fig. 2 . A further important point is that where there has been bleeding into the cyst associated malignant neoplasm is found in 30% of cases, but in only 2% where there has been no bleeding.
A great variety of explanations has been given for the occurrence of these renal cysts. Willis (1838) and Virchow (1869) believed that occlusion of papillary ducts by inflammatory sclerosis was responsible, but numerous experiments by many workers along these lines failed to reproduce the condition, and Tollens (1904) showed that the permanent blocking of a blind duct caused first a moderate dilatation, and then shrinking and atrophy. In 1911 Letulle and Verliac concluded that the hypothesis that localized peri-tubular sclerosis with retrograde dilatation was the cause of solitary cysts must finally be abandoned.
It was then suggested that the lesion was congenital, and many elaborate hypotheses were put forward beginning with that of Hildebrandt (1894) Then came the work of Hinman and Hepler (1925 Hepler ( , 1926 on experimental hydronephrosis. They showed that ligature of a ureter produced a moderate and constant degree of hydronephrosis before the kidney eventually atrophied. They went on to demonstrate in a series of classical experiments that if as well as tying the ureter a clamp was placed on the renal artery so as to diminish the blood flow to the kidney, the resulting hydronephrosis is very much greater and increases in proportion to the degree of compression of the artery. Their next step was to tie the ureter and, instead of clamping the main artery, to tie the posterior branch of the artery: this time the posterior infarcted half of the kidney ballooned out into an enormous diverticulum connected by a small opening with the hydronephrotic pelvis in the anterior part of the kidney, whose blood supply had not been disturbed-in other words, they produced a hydrocalycosis. -Incidentally, this work seems to have been overlooked by Watkins (1939) and Moore (1950) , who have ascribed hydrocalycosis to abnormal sphincter action at the calyceal outlets.
Hepler carried this work further in the rabbit where all the collecting tubules can be blocked at once as there is only a single papilla. He fulgurated the papilla and at the same time tied a small branch of the renal artery. In each case, within a few weeks the infarcted zone of the kidney showed a large cyst in every way identical with solitary cyst. As a result of this work, Hepler suggested that solitary cysts were not a distinct entity with a common histogenesis, but that any pathological condition of the kidney which caused tubular blockage, and at the same time interfered with the blood supply, could lead to the formation of cysts. The rate of growth of the cyst would depend on the degree of interference with the blood supply.
Hepler's theory fits well into the observed facts: the usual appearance of cysts at an age when vascular disturbances are common-the very high incidence of associated renal pathology-the fairly frequent observation of rapid growth in a cyst.
Turning now to the practical aspects of the subject-as is well known there is no constant clinical pattern. The symptoms and signs produced by any particular cyst depend chiefly on its location in the kidney and the degree of pressure, if any, which it exerts on pelvis, calyces, ureter or other abdominal organs. The majority of cases give no symptoms at all. This is well shown by the difference between the numbers found clinically and the numbers seen in the post-mortem room-where they are found in from 3 to 5% of all autopsies.
Even quite large lower pole cysts may cause no symptoms, as in one personal case in which a very large cyst was discovered incidentally in a man of 70 at operation for carcinoma of the rectum. Cysts at the upper pole appear even less likely to give rise to symptoms and Fig. 3 shows such a specimen found at post mortem in a middle-aged patient, who had no symptoms in any way referable to the condition.
It would seem that there are three chief ways in which solitary cysts may present themselves: Firstly, if they are very large, the swelling may be obvious to the patient. These very large cysts are less commonly seen now than formerly, when they were often mistaken for ovarian cysts. Secondly they miy cause some obstruction of ureter, pelvis or calyces and are complicated by recurrent renal infection. Fig. 4 In these cases where the growth is rapid, the usual presenting symptom is pain, which may be in the renal area, or may be in front of the abdomen, or may even be in the chest or shoulders, if the cyst is at the upper pole. Htematuria is decidedly uncommon. The first clue to diagnosis is usually radiological. The radiological appearances will not be discussed here as they will shortly be described in an article with Holden, but this much can be said with confidence about the radiological features of solitary cyst, that although they are fairly definite, so that in the majority of cases a correct diagnosis should be made, at the same time it is not possible to be absolutely certain of differentiating between solitary cyst and neoplasm on the radiological appearances alone.
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.440 < Finally I would like to consider briefly the treatment of the condition. We must balance on the one hand the fact that the great majority of solitary cysts appear to go undetected to the post-mortem room without causing their owners any serious trouble, and on the other hand the fact that a cyst may hide or disguise the presence of a tumour. We must remember that the clinical and radiological diagnosis, though fairly confident, can never be regarded as certain. Bearing these points in mind, we can divide our patients for a moment into two groups. Firstly, those with no symptoms at all, or with symptoms doubtfully referable to the cyst, and in whom the cyst was more or less accidentally discovered. Secondly, those with definite symptoms of one sort or another. In the second group there is no doubt that some interference is called for, and it only remains to decide what form it should take. In the first group the question is more open, but I feel that unless the cyst is very small the kidney should be explored, firstly to establish the diagnosis with certainty and secondly to deal with the cyst.
Having decided to operate, what are we going to do? Enucleation is impracticable; simple aspiration is a useless procedure, though, when followed by injection of 50% dextrose as a sclerosing agent, Fish found it useful in a few cases in which any removal was impossible. If, of course, the cyst has destroyed the greater part of the kidney by its expansion, then nephrectomy is indicated, or if there is serious suspicion of a tumour at the base of the cyst. Wedge resection of the part of the kidney bearing the cyst has been practised very successfully on many occasions, but even this may not be necessary in the great majority of cases.
If the cyst wall is incised at its junction with the surface of the kidney, the protruding part of the cyst can be removed quite simply and usually bloodlessly, but if there is any bleeding a simple continuous suture around the cut edge will rapidly control this. Fig. 5 shows a sketch of this operation taken from an article by Brin in the French Encyclopadia of Urology published in 1914. I reproduce this picture because not a few recent authors have claimed the operation as their own invention. It has been performed now in a considerable number of cases in the past fifty years, and, as far as I can trace, has always been satisfactory. SUMMARY Solitary cyst is not a specific disease with a single cause, but may result from any condition causing both tubular blockage and. ischoemia in the same part of the kidney. While the symptoms are variable and often non-existent, a pre-operative diagnosis is usually possible, but one cannot be quite certain that one is not dealing with a tumour, or possibly a cyst with a tumour at its base. Where practicable any cyst found should be explored, and at operation the cyst should first of all be opened. If the contents are hamorrhagic one must remember that 30% of haemorrhagic cysts are associated with underlying tumour. If the contents are a simple serous fluid, the base should be carefully palpated to exclude tumour, and if the surgeon is satisfied, then the simple operation of resection of the protruding part of the cyst will adequately deal with the condition. a hypernephroma. He thought that solitary cyst of the kidney should be diagnosed only at operation and not pre-operatively.
Mr. H. P. Winsbury-White said that he was much interested in the case which Mr. Walsh had quoted from the records of St. George's Hospital of about 1830, of the boy who was run over and within a few days developed a large cyst in one kidney. There was no doubt that that type of cyst was generally a pseudo-hydronephrosis. It was due to rupture of the renal parenchyma and the escape of fluid into the perinephric sac. It was easy enough to mistake a collection like that fora solitary cyst of the kidney or a hydronephrosis, the kidney being compressed by the surrounding. fluid into a small body at the periphery of the fluid collection which could be missed very easily by the surgeon.
Mr. Walsh had mentioned a case of acquired crossed renal ectopia. Some years ago Mr. AinsworthDavis and he at St. Paul's Hospital had a most interesting case of that type. A man aged 60,'giving a history of an accident eighteen months previously, presented a large right-sided abdominal swelling and on investigation it was found that both his kidneys were on the same side of the vertebral column, and it did not appear that it was a congenital condition. He (Mr. Winsbury-White) drained the cyst and got out many pints of urine. In due course pyelograms were made of the post-operative appearance and it was then found that the other kidney (the left) had returned to its proper site. It was a case of pseudohydronephrosis and the enormous collection of fluid which was outside the left kidney caused its. displacement. Pseudo-hydronephrosis was a likely complication of an accident, and many of the cases had been reported as hydronephrosis.
Mr. H. G. Hanley said that the reports of these experiments invariably described the discovery of a large single cyst. He thought that further experiments should be done and the animals sacrificed at various stages in order to see how these cysts began. In the early stages he would have expected a multiplicity of small cysts, but they were always presented with the fait accompli of a large one. So far they had had no opportunity of seeing the early stages.
Mr. Anthony Walsh, in reply, said that the possibility of mistaking pseudo-hydronephrosis for solitary cyst was very definite. In studying the literature he had discovered many cases in which there was no real evidence that the condition was, in fact, solitary cyst. Although the case from St. George's Hospital was recorded some one hundred and twenty years ago the report was accompanied by such meticulous descriptions and drawings that one would be in no doubt of the diagnosis.
One speaker had wondered why division of aberrant vessels to the kidney led to no gross necrosis, if tying vessels in experimental animals always led to necrosis. Mr. Walsh pointed out that in the experimental work of Hepler there was no necrosis but only relative ischeemia. Division of the vessels alone causes no trouble, but vascular obstruction plus tubular obstruction lead to cyst formation.
As he expected there had been some exception to the notion of rapid development of the cysts. He thought that the cyst did not develop from nothing in a short space of time, but had probably been present for years, but remaining very small, and had then grown suddenly. The idea of rapid growth was supported by Braasch, and there were now many cases recorded by competent modem urologists in which rapid growth had actually been observed. [February 22, 1951] 
